Cisplatin-based systemic chemotherapy is the gold standard for the treatment of patients with metastatic urothelial carcinoma (UC), which is a chemosensitive cancer. However, long-term survival has been deemed disappointing. We describe here a case of UC with solitary pulmonary metastasis who had successfully achieved long-term disease-free survival by combination of cisplatin-based chemotherapy and pulmonary metastasectomy. From the finding of this article, we propose that adjuvant chemotherapy may be considered as a viable option after metastasectomy in low volume pulmonary metastatic UC patients.
Introduction
The gold standard for the treatment of patients with metastatic urothelial carcinoma (UC) is systemic cisplatin-based chemotherapy. A combination regimen of gemcitabine and cisplatin (GC) demonstrates an objective response rate of approximately 60%. However, long-term survival rates have been deemed disappointing in follow-up studies. 1) Further, there is no other substantial therapeutic option that can improve patient survival on an individual basis. In 1982, Cowles et al. 2) first reported six UC patients with pulmonary metastasis who successfully achieved long-term survival with by complete resection of the metastatic lesion, however, the prognostic significance is not still fully understood. We report here a case of UC patient with solitary pulmonary metastasis who has successfully achieved long-term diseasefree survival with a combination of GC adjuvant chemotherapy and pulmonary metastasectomy after induction systemic chemotherapy.
Case report
A 66-year-old Asian male visited our hospital with asymptomatic macrohematuria. Enhanced computed tomography (CT) and magnetic resonance imaging (MRI) revealed multiple advanced-stage bladder tumor that were 3 cm in maximum diameter ( Fig. 1A and B) , and transurethral resection was performed. Pathological findings revealed invasive UC, thus, radical cystectomy and ileal conduit were also performed. The final diagnosis was high grade invasive UC without vascular invasion, and the pathological stage was T1N0M0 (Fig. 1C) . Three years after the operation, CT revealed a solitary 8 mm-sized nodule in the right middle lobe of the lung (Fig. 1D ). This lesion gradually enlarged in two months, therefore, after repeated systemic search by imaging examinations and based on a clinical diagnosis of metastatic UC from the bladder, a total of 6 cycles of combination induction chemotherapy using gemcitabine (gemcitabine 1000 mg/m 2 on days 1, 8 and 15), and cisplatin (70 mg/m 2 on day 2) were performed. In the interval between chemotherapy courses, CT revealed that the inner signal of the metastatic pulmonary lesion had turned rough (Fig. 1E) , and the therapeutic evaluation based on RESIST ver1.0 was stable disease. However, in the view of adverse event, including grade 3 myelosuppression demonstrated by decreases in white blood cells and platelets appeared during the later courses of the induction GC chemotherapy, therefore, partial resection of the right middle lobe of the lung was performed after informed consent ( Fig. 2A) . Pathological finding revealed high grade invasive UC that had the following immunohistochemical profile: positivity for cytokeratin 7, negativity for cytokeratin 20, and TTF-1 (Fig. 2B , C, 2D, 2E, 2F). He was administered additional 3 cycles of GC combination chemotherapy as adjuvant therapy. Three years after the operation, he had no sign of recurrence and was considered to have achieved long-term disease-free survival. 
Discussion
According to the guidelines, systemic chemotherapy is the standard treatment for metastatic UC patients. However, the survival rate is still disappointing, and median overall survival (OS) was approximately 12 months. Some reports have described consolidative metastasectomy after chemotherapy to treat single or oligometastatic lesion(s) in select patients in order to improve the survival. Further, several groups have evaluated the role of surgical resection of pulmonary metastasis as a part of a multidisciplinary approach.
3) However, the oncological outcomes were variable; and OS ranged from 7 to 62 months, and the 3-year survival rate ranged from 12% to 71.6%. The identification of prognostic factors is important for selecting patients who are likely to benefit the most from therapy, and poor performance status (PS), number of visceral metastatic lesions, and metastatic lesions less than 3 cm in size were identified to be independent factors associated with worse prognosis. Considering the clinical course of this case, there were several aspects, including a favorable PS and the presence of a solitary small volume pulmonary metastatic lesion, that may have led to the better prognosis. Metastasectomy without chemotherapy is not usually recommended, however, there is no clear evidence against this. In 2009, Lehman et al. 4) reported two long-term survivors with UC after pulmonary metastasectomy who never received chemotherapy. However, they were very limited cases, and the retrospective design and selection bias may have overestimated the efficacy. Due to the benefits of neoadjuvant chemotherapy for muscle-invasive bladder cancer and the basic oncological concept that metastatic disease requires systemic therapy, it is preferable to administer preoperative chemotherapy. In this case, after 6 courses of chemotherapy, the MIB-1 index, which is the index of malignant proliferation, of the pulmonary metastatic specimen was approximately 20%, which was almost identical to that of the radical cystectomy specimen (Fig. 3A, B, 3C, 3D ), which indicated that repetition of the cisplatin-based chemotherapy alone did not have a substantial effect on the metastatic lesion. And in this case, we added additional 3 cycles of GC chemotherapy as adjuvant treatment because we assumed the existence of micrometastases of UC. Therefore, combination of sequential treatment of induction GC chemotherapy and metastasectomy following GC chemotherapy might be a potent tool for controlling metastatic UC. Currently, treatment with an immune checkpoint inhibitor has been approved by the FDA as a promising second-line therapy for patients after failing platinum-based induction treatment for advanced/metastatic disease. Immune checkpoint inhibitor is well-tolerated, and can shift the treatment paradigm from response induction to long-lasting disease stabilization, although this is observed in only approximately 20% of patients. 5) And another important issue is the selection of the best predictive markers associated with clinical response in order to determine the most appropriate therapy, whether sequential treatment of chemotherapy and immunotherapy, or in combination with metastasectomy. In the future, further prospective trials with the addition of biomarkers to help select patients are warranted to evaluate these combination strategic approaches for patients with metastatic UC. Our conclusion is limited by the fact that it is based on only one case; however, combination of systemic chemotherapy and metastasectomy appears to be able to prolong survival in UC patients with pulmonary metastasis.
Conclusion
We report here a case of UC with solitary pulmonary metastasis who had successfully achieved long-term disease-free survival by combination of GC chemotherapy and pulmonary metastasectomy. Adjuvant chemotherapy may be considered as a viable option after metastasectomy to prolong disease-free survival in patients with pulmonary metastatic UC. 
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